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A STUDY  OF  THE  GLACIAL  GEOLOGY,  AND  WATER 
BEARING  STRATA  OF  THE  URBAN A,  ILLINOIS 
QUADRANGLE. 

INTRODUCTION 
Location  and  Area. 

The  Urbana,  Illinois  quadrangle  is  included  between 
parallels  40^00*  and  40^15 ' north  latitude,  and  meridians 
88°00*  and  88°15'  west  longitude.  It  covers  an  area  of 
about  226  square  miles,  being  13.15  miles  from  east  to 
west  and  17.15  miles  from  north  to  sou1;.h.  It  is  situated 
about  226  miles  south  of  Chicago,  and  Urbana,  near  its 
western  border,  is  about  32  miles  west  of  the  Indiana-Illi- 
nois  state  line.  This  locates  the  Urbana  quadrangle  near 
the  east  side  of  the  state  about  midway  of  its  length  north 
and  south.  Urbana  and  Champaign  which  are  near  together 
not  far  from  the  west  border  of  the  area  are  about  equal- 
ly distant  from  its  northern  , and  southern  boundaries . 

Topography 

The  most  noticeable  feature  of  the  topography  is 
the  extreme  levelness  of  the  greater  portion  of  its  sur- 
face. This  is  best  seen  southeast  of  Flatville,  but  near- 
ly as  well  south  of  Mayview;  in  fact  any  portion  outside 
of  the  morianeand  away  from  the  larger  streams  is  very 


flat. 
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The  quadrangle  is  crossed  by  the  recessional  moraines  of  the 
Champaign  lobe  of  the  early  Wisconsin  glaciation,  the  course 
of  which  will  be  described  later.  The  greatest  height  of  the 
morainal  ridges  is  about  70  feet  above  the  level  of  the  plain 
and  the  average  elevation  is  about  50  feet.  The  period  of  time 
that  has  elapsed  since  the  final  withdrawl  of  the  latest  or 
Wisconsin  ice  sheet  is  so  short  geologically  speaking  that  the 
topography  of  the  surface  of  the  drift  which  is  left  Is  very 
young.  Drainage  is  ineffective  and  stream  erosion  has  modified 
the  topography  but  little.  Where  Salt  Fork  cuts  through  the 
morainal  ridge  near  Augerville  a channel  with  bluffs  40  feet 
high  has  been  produced.  Just  east  of  this  on  the  level  ground 
morianesthe  channel  is  hardly  noticeable.  Between  St.  Joseph 
and  the  point  at  which  this  fetream  leaves  the  quadrangle  a chan- 
nel with  bluffs  about  35  f6et  high  has  been  cut  in  the  nearly 
level  plain. 

Relief.  - The  average  elevation  of  the  surface  is  about 
700  feet  above  sea  level  and  the  greatest  difference  of  ele- 
vation is  about  150  feet.  The  highest  point  is  near  the  north- 
east corner  of  the  quadrangle  where  the  altitude  is  about  78'5 
feet.  A point  on  Yankee  Ridge,  about  half  way  between  Urbana 
and  Philo  is  nearly  as  high,  reaching  above  770  feet.  The  low- 
est point  is  where  the  channel  of  Salt  Fork  leaves  the  area, 
about  3;|  miles  north  of  the  southeast  corner,  which  is  about 
635  feet  above  sea  level. 

Drainage.  - Since  this  region  is  near  the  beginning  of  the 
erosion  cycle  its  drainage  is  very  imperfect.  Large  areas 
have  been  made  available  for  farming  only  by  extensive  ditching. 
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Salt  Fork,  the  largest  stream  in  the  quadrangle,  rises  near 
Thomasboro  in  the  northern  part  of  the  area.  It  follows  a gen- 
eral southward  direction  to  Urbana,  thence  it  swings  east  to 
St.  Joseph,  whence  it  turns  south  to  Sidney,  and  then  it  swings 
to  the  northeast  to  where  it  crosses  the  eastern  boundry  of  the 
area  about  3^  miles  north  of  the  southeast  corner  of  the  quad- 
rangle. In  the  northern  part  of  the  area,  near  Thomasboro,  the 
source  of  this  stream  is  a series  of  drainage  ditches. 

The  stream  next  in  importance  in  this  area  is  Spoon  River 
which  rises  near  the  northeast  part  of  the  quadrangle,  and  flows 
nearly  south  to  the  Salt  Fork  which  it  joins  near  the  town  of 
St.  Joseph. 

The  head  waters  of  the  Embarras  River  are  formed  by  the 
small  streams  that  drain  the  west  and  south  slopes  of  the  moraine 
south  of  Urbana.  This  river  flows  nearly  south  to  the  south 
border  of  the  quadrangle,  and  continues  in  a general  southward 
direction  as  far  as  Newton  in  Jasper  County,  whence  it  swings 
towards  the  southeast  and  joins  the  Wabash  near  Lawrenceville . 

PREPLEISTOCENE  DEPOSITS 
General  Statement 

Throughout  Paleozoic  time  this  area  in  common  with  the 
rest  of  the  Mississippi  valley  was  alternately  an  area  of  marine 
sedimentation,  and  of  land  erosion.  The  last  great  period  of 
sedimentation  is  represented  by  tihe  Pennsylvanian  system  of  rocks, 
and  the  final  elevation  above  the  sea  occurred  near  the  end  of 
that  period.  The  ensuing  period  of  erosion  was  very  long  lasting, 
throughout  all  of  the  Mesozoic  and  most  of  the  Cenozoic  Eras. 
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Previous  to  the  Pleistocene  period  the  surface  of  Illinois  came 
to  have  a topography  more  rugged  that  that  of  the  present.  In 
this  part  of  the  state  there  was  developed  a general  relief 
comparable  to  that  of  the  southern  Illinois  at  the  present  time. 
Profound  as  was  this  erosion  it  did  not  remove  all  of  the  sedi- 
ments of  the  Pennsylvanian  system,  a thickness  of  400  to  600 
feet  of  these  rocks  remaining  above  the  Mississippian,  Pennsyl- 
vanian rocks  are  nowhere  exposed  in  this  area,  being  covered 
by  from  100  to  300  feet  of  drift,  however  the  bed  o-f  rock  of 
the  quadrangle  is  everywhere  of  Pennsylvanian  age. 

THE  PRE- GLACIAL  ROCK  SURFACE  OF  THE  REGION 
It  is  evident  from  the  great  difference  in  the  elevation 
of  the  surface-  of  the  bed  rock  in  different  parts  of  the  area 
that  the  greater  part  of  this  quadrangle  must  have  been  the 
site  of  a wide  pre-glacial  valley  that  has  been  filled  by  the 
glacial  drift.  Water  is  usually  found  in  sufficient  quanti- 
ties in  porous  bedw  within  the  drift,  so  that  few  wells  pene- 
trate to  the  bed  rocks.  Thus  the  exact  limits  and  extent  of 
this  pre-glacial  valley  are  difficult  to  ascertain,  however 
it  must  have  been  very  extensive.  The  lowest  point  at  which 
bed  rock  is  reached  in  this  quadrangle  is  near  the  center, 
about  one  mile  south  of  Mt.  Olivet.  Here  rock  was  reached  at 
an  altitude  of  403  feet  above  sea  level.  At  Thomasboro  the 
elevation  of  the  rock  floor  is  436  feet.  Several  different 
wells  in  Urbana  and  Champaign  strike  rock  at  about  440  feet 
above  sea  level.  Three  miles  north  of  the  eastern  limits  of 
Urbana,  rock  was  not  encountered  at  an  elevation  of  442  feet 
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above  sea  level  and  one  mile  north  of  Philo  rock  lies  below  an 
elevation  of  474  feet.  All  these  wells  are  evidently  in  a 
valley  that  was  some  160  feet  below  the  upland  region  that 
lies  a short  distance  further  east.  At  Sidney  rock  is  encounterec 
at  565  feet  and  at  Horner,  about  five  miles  east  of  Sidney,  the 
elevation  of  rock  is  about  the  same. 

A plotting  of  unpublished  well  records  from  the  office 
of  the  Illinois  Geological  survey,  and  also  some  of  those  given 
in  Leveretts  "Illinois  Glacial  Lobe",  Monograph  XXXVIII  U.  S, 

G.  S.  give  some  idea  of  the  depth  and  extent  of  the  great  pre- 
glacial valley  of  this  region.  At  Monticello  the  county  seat 
of  Piatt  County  the  elevation  of  the  rock  floor  is  about  343  feet, 
at  Clinton  the  county-seat  of  DeWitt  County  it  is  400  feet. 

Very  few  wells  penetrate  through  the  drift  in  McLean  County, 
but  at  the  southern  limits  of  the  City  of  Bloomington  rock  is 
encountered  at  470  feet  above  sea  level.  Not  far  north  of 
this  point  coal  shafts  reach  bed  rock  at  667  feet.  At  Heyworth 
in  the  southern  part  of  the  county  the  elevation  of  rock  is 
447  feet.  At  Mansfield  in  northern  Piatt  County,  the  elevation 
is  496  feet.  At  Delavan,  in  Tazewell  County,  rock  is  reported 
at  an  altitude  of  288  feet  and  at  Pekin  it  is  280  feet. 

South  of  the  quadrangle  in  the  vicinity  of  Mattoon  the 
drift  is  not  more  than  100  feet  thick  and  rock  is  found  at  an 
elevation  of  625  feet  above  sea  level.  East  of  the  quadrangle 
there  must  have  existed  an  old  pre- glacial  upland  as  shov/n  by 
the  rocks  outcroping  on  lower  Salt  Fork  and  on  the  Vermilion 
River  in  Vermilion  County,  at  an  elevation  considerably  above 
the  rock  surface  over  the  greater  part  of  our  area.  North  of 
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this  area  rock  outcrops  are  common  along  most  of  the  course  of 
the  Kankakee  River  from  Momence  west.  These  facts  seem  to 
indicate  that  there  was  present  in  this  part  of  the  state  an 
extensive  pre-glacial  stream  or  more  probably  a stream  system 
with  numerous  branches.  Many  buried  valines  are  reported  in 
Livingston  County  separated  by  uplands  some  200  feet  higher  than 
the  valley  bottomi?.  The  elevation  of  the  rock  surface  at  Pax- 
ton jthe  county  seat  of  Ford  County^ is  given  at  343  feet  and 
at  Onarga  in  Iroquois  County  at  360  feet  above  sea  level.  In 
the  northern  part  of  Virmilion  County  rock  is  found  at  465 
feet  above  sea  level.  It  is  thus  probable  that  a valley  exten- 
ded from  the  pre-glacial  Illinois  river  in  a more  or  less 
easterly  direction  to  about  the  eastern  boundary  of  the  state, 
with  this  main  valley  numerous  tributary  valleys  were  connected. 
Well  records  seem  to  show  that  the  river  system  in  east  central 
Illinois  may  have  been  tributary  to  the  river  that  occupied 
the  present  Illinois  river  valley  in  pre-glacial  time.  In  fact 
drainage  in  any  other  direction  is  almost  imposssible.  The 
level  of  the  present  Illinois  river  has  an  altitude  many  feet 
above  some  of  the  rock  surface  elevations  given  above,  but  it 
is  known  that  belov/  the  great  bend  of  the  Illinois  River  near 
Hennepin  that  river  flows  in  a valley  that  has  been  silted  up 
100  or  more  feet  above  its  level  in  pre-glacial  times,  then 
the  pre-glacial  Illinois  river  valley  was  sufficiently  low  to 
enable  it  to  drain  such  a valley  in  eastern  Illinois  as  the 
one  that  has  just  been  described. 
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PLEISTOCENE  DEPOSITS 
The  Illinois  Glacial  Stage 

The  third  great  ice  sheet  that  covered  portions  of  the 
continent  in  Pleistocene  times  is  called  the  Illinoian  and 
this  is  the  first  continental  glacier  that  is  known  certainly 
to  have  covered  this  portion  of  Illinois.  The  center  of  accurau” 
1 at ion  of  this  ice  sheet  was  in  the  Labrador  region  and  from 
this  center  the  Illinoian  ice  sheet  moved  south  and  west  over 
southwest  Canada  and  the  northern  part  of  the  United  States, 
almost  to  the  southern  and  western  limits  of  Illinois.  As  the 
ice  sheet  passed  over  this  part  of  the  state  it  was  heavily 
loaded  with  material  gathered  in  its  course  from  the  northeast. 
This  debris  was  deposited  in  the  form  of  till  or  drift,  the 
surface  of  which  was  nearly  level.  The  thickness  was  especial- 
ly great  over  such  pre-glacial  valleys  as  the  one  occupying 
the  greater  portion  of  this  quadrangle,  reaching  as  much  as 
200  feet. 

If  the  peat  horizon  is  taken  as  the  level  of  the  Illi- 
noian inter-glacial  surface,  the  thickness  of  the  Illinoian 
till  sheet  is  about  190  feet  at  Champaign  and  Urbana;  and  in 
the  vicinity  of  Philo  it  is  190  or  200  feet  thick.  In  the 
eastern  part  of  the  quadrangle  above  the  pre- glacial  upland 
the  thickness  is  much  less  being  from  30  to  46  feet, 

THE  SAND  BEDS  ASSOCIATED  WITH  THE  ILLINOIAN 

DRIFT . 

The  upper  part  of  the  Illinoian  drift  surface  is  remark- 
able for  the  great  extent  and  uniformity  of  elevation  of  the 
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sand  and  gravel  beds  that  furnish  nearly  the  whole  water  supply 
of  the  area.  Two  of  these  water  bearing  beds  associated  with 
the  Illinoian  drift  are  encountered  in  so  many  wells  that  it  has 
been  possible  to  plot  their  contours  in  a very  approximate  manner 
as  described  on  a later  page,  under  "Water  Supply-",  The  sand 
horizons  were  probably  formed  near  the  close  of  the  Illinoian 
glacial  stage,  and  must  have  been  produced  by  the  recession  of 
the  ice  and  the  deposition  of  beds  of  sand  along  the  stream  chan- 
nels by  the  water  liberated  by  the  melting  ice.  After  the  de- 
position of  these  water-^laid  sand  beds,  a re-advance  of  the  ice 
buried  the  sand  beneath  a bed  of  drift.  A second  recession  of 
the  ice  permiitted  the  deposition  of  another  sand  bed  upon  the 
surface  of  the  later  drift.  The  upper  part  of  these  sand  hori- 
zons is  usually  made  up  of  very  fine,  light  gray  sand.  At  lower 
levels  the  material  tends  to  become  coarser,  but  well  drillers 
cannot  be  certain  of  striking  gravel  at  any  constant  horizon 
as  the  material  seems  to  change  from  fine  to  coarse  at  the  same 
level  within  a few  rods.  The  Illinoian  drift  seems  to  be  much 
more  sandy  in  its  composition  than  the  succeeding  Wisconsin  till 
sheet  which  is  a rather  dense  pebbly  clay. 

THE  SANGAMON  INTERGLACIAL  EPOCH 
As  the  ice  of  the  Illinoian  glacier  withdrew  from  the 
region,  wind  and  water  reworked  the  surface  of  this  drift  sheet 
the  upper  portion  of  which  was  gradually  oxidized  by  the  atmos- 
phere and  plants  at  last  slowly  became  established  on  its  sur- 
face. The  period  fbllowing  the  Illinoian  glaciation  is  called 
the  Sangamon  interglacial  epoch  , but  since  the  Iowan  glaciation 
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did  not  reach  as  far  south  as  this  part  of  the  state  the  time 
represented  by  the  Sangamon  interglacial  epoch,  the  Iowan  gla- 
cial epoch  and  the  succeeding  Peorian  interglacial  epoch  inter- 
vened between  the  Illinoian  and  7/isconsin  epochs  of  glaciation. 
Only  a rough  estimate  can  be  made  as  to  the  length  of  time  re- 
presented by  these  epoches,  but  the  difference  in  the  degree  of 
erosion  seen  on  the  exposed  surfaces  of  the  Illinoian  and  the 
Wisconsin  drift  sheets  respectively,  show  that  the  time  was 
very  long.  The  oxidation  of  the  soils  that  were  formed  at  this 
time  also  give  similar  evidence  of  a long  lapse  of  time.  It 
is  probable  that  the  pre-glacial  topography  was  so  throughly 
obliterated  by  the  deposits  of  the  Illinoian  and  Wisconsin 
glaciers  that  an  entirely  new  post  glacial  drainage  system  was 
developed  on  the  new  land  surface. 

From  the  fact  that  conditions  were  favorable  for  the 
development  of  extensive  peat  beds,  and  that  such  specias  of  coni- 
fer as  Ficea  alba  have  been  identified  from  the  Sangamon  soil 
horizon  it  seems  certain  that  the  climate  must  have  been  moder- 
ately cool  and  moist.  It  is  however  probable  that  the  conditions 
recorded  by  such  vegetation,  were  those  near  the  close  of  the 
inter- glacial  period,  a short  time  before  the  approach  of  the 
Wisconsin  glacial  conditions. 

A shaft  put  down  in  Champaign  in  prospecting  for  coal 
encountered  two  feet  of  peat  and  a log  of  wood  identified  as 
Picea  alba  or  a very  close  relative,  at  an  elevation  of  about 
610  feet.  A boring  made  in  Urbana  in  1884  about  one-half  mile 
east  of  the  Cleveland,  Cincinnati,  Chicago  and  St.  Louis  Rail- 
way round  house  passed  through  two  feet  pf  peaty  soil  as  reported  j 
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by  Professor  C.  W , Rolf^:,  at  a depth  of  78  feet^or  at  about  the 
same  elevation  as  that  of  the  first  peat  bed  mentioned.  In  a well 
put  down  on  the  campus  of  the  University  of  minis,  a peaty 
soil  layer  was  encountered  at  a depth  of  71  to  74  feet.  Six  and 
one-half  miles  south  of  Drbana  black  muck  and  a log  of  wood  re- 
sembling pine,  were  encountered  in  a well  at  an  elevation  of 
640  feet.  Near  Philo  an  interglacial  soil  zone  containing  frag- 
ments of  wood  having  a dark  charred,  appearance  was  reached  a t an 
elevation  of  630  feet.  In  the  vicinity  of  Tipton  a layer  eight 
inches  to  two  feet  thick,  locally  called  coal,  has  been  reported 
from  between  70  and  80  wells  at  the  nearly  uniform  elevation 
of  610  feet.  Prom  the  examination  of  fragments  of  this  so-called 
coal  it  seems  to  represent  the  residual  vegetable  material  of 
an  Interglacial  swamp.  One  mile  west  and  three  miles  north  of  St. 
Joseph  carbonaceous  material  mixed  with  fragments  of  nearly  un- 
decayed wood  were  encountered  in  wells  at  a similar  elevation, 
and  two  miles  east  of  the  latter  place  the  carbonaceous  material 
is  again  found  at  an  elevation  of  620  feet.  These  records  are  not 
so  complete  as  could  be  desired,  but  they  locate  very  definitely 
the  interglacial  soil  surface.  In  the  western  part  of  the  quad- 
rangle the  elevation  of  this  old  surface  is  about  640  feet  above 
sea  level.  It  has  a general  slope  eastward,  so  that  in  the  east 
part  of  the  quadrangle  it  has  an  elevation  of  610  feet. 

Within  the  Urbana  quadrangle  the  Sangamon  inter-glacial  soil 
is  everywhere  covered  by  the  deposits  of  the  Wisconsin  ice  sheet. 
Along  the  Sangamon  River  one  and  one  half  miles  southwest  of 
Mahomet,  ten  miles  west  of  Champaign,  there  is  exposed  an  excellent 
section  extending  from  the  top  of  the  loess  above  the  Wisconsin 
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drift  down  about  60  feet  into  the  Illinoian  till.  At  this  place 
an  interglacial  soil  horizon  is  unusually  v/ell  developed  at  an 
altitude  of  about  760  feet,  in  places  lying  within  a few  feet 
of  the  surface.  This  exposure  gives  the  best  information  of 
the  character  and  succession  of  glacial  and  interglacial 
deposits  of  any  known  outcrop  in  this  region.  The  complete  sec- 
tion is  not  found  in  any  single  place,  but  exposures  of  the 
different  horizons  are  not  far  apart  and  their  correlation  is  not 
at  all  difficult.  The  following  composite  section  will  show  the 
succession  of  these  deposits. 

Section  of  strata  exposed  along  the  Sangamon 
River  near  Mahomet, 

9 and  10.  Exposed  in  the  gravel  pit  three ”f our ths  of  a mile 
northwest  of  the  bridge  across  the  Sangamon  River 


10.  Loess,  yellowish‘brown  in  color  free  from  pebbles,  over- 
lying  sand  and  gravel  of  Wisconsin  age  -----  9 Ft. 

9.  Sand  and  gravel,  beautifully  crossbedded  - - ~ - 14  Ft. 


5 to  8.  Exposed  in  the  river  bluff  one -fourth  mile  east  of 
the  gravel  pit. 

8.  Corssbedded  sand  and  gravel  ---------  --8Ft, 

7.  Grayish-brown  Iowan  loess,  in  places  sandy,  and  very 
calcareous.  The  contact  of  this  loess  with  the  sand 
and  gravel  above  is  clearly  exposed  -------  5 Ft. 
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6.  Zone  of  mixed  sand  and  loess  rather  firmly  cemented  - - 1-3  in. 

5.  Sand,  upper  part  crossbedded,  lower  part  with  much  vege- 
table matter.  At  the  contact  with  the  loess  the  two  are 
intermingled  through  a thickness  of  one  foot  ------  lo  Ft. 

1 to  4.  Exposed  in  the  river  bank  one  mile  northwest  of  the  bridge. 

4.  Grayish  brown,  pebbly  ?/isconsin  till  - --  --  --  --20  Ft. 

3.  Grayish  brown  Iowan  loess,  contact  with  till  above 

covered  by  talus  -------------------  2 Ft. 

2.  Black  soil,  composed  of  very  fine  sand  with  vegetable 
matter.  A transition  from  soil  to  loess  in  t,he 
upper  6 inches  (Sangamon  Interglacial  deposit)  - - - - 2 Ft, 

1.  Grayish-brown  Illinoian  till  -------------  3 Ft. 

The  difference  between  the  loess  on  the  Wisconsin  drift 
and  that  over  the  Illinoian  illustrates  probable  important 
differences  in  the  modes  of  loess  deposition.  The  loess  upon 
the  Wisconsin  drift  though  much  younger  is  much  more  soil  like 
in  character  than  that  of  the  Iowan  loess  overlying  the  Illi- 
noian till,  which  latter  is  largely  composed  of  pulverized 
rock  material  but  little  changed  by  the  process  of  weathering. 

The  color  of  the  older  loess  is  also  much  lighter  and  the 
constituent  particles  are  more  angular  and  larger  in  size  than 
in  the  younger  deposit.  Parts  of  the  Iowan  loess  show  very  fine 
stratification  lines  while  the  loess  overlying  the  Wisconsin 
drift  is  too  much  weathered  for  such  lines  to  be  preserved  if 
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they  were  ever  present.  While  the  conditions  of  exposure 
of  the  two  deposits  is  very  siniil-r  there  is  no  evidence 
of  deposition  of  calcium  carbonate  concretions  within 
or  at  the  base  of  the  loess  above  the  Wisconsin  drift, 
while  at  the  base  of  the  Iowan  loess,  concretions  are 
common  and  are  probably  still  being  formed.  The  upper 
part  of  the  sand  underlying  the  lov/an  loess  is  in  places 
firmly  cemented  with  calcium  carbonate  deposited  from  per- 
colating water. 

In  the  bluffs  where  the  loess  is  found,  peat  is  not 
developed  but  the  basal  portion  of  the  sand  contains  a 
large  amount  of  vegetable  matter,  and  this  horizon  clear- 
ly corresponds  stratigraphically  to  the  soil  bed  found  in 
the  river  bank  one  half  mile  further  northwest.  At  the 
latter  point  there  can  be  no  doubt  of  the  development  of 
the  Sangamon  soil  horizon,  for  here  the  black  soil  occurs 
between  two  till  sheets;  and  with  the  typical  Iowan  loess 
just  above  the  black  soil*  The  contact  between  the  Iowan 
loess  and  the  Wisconsin  till  is  covered  by  talus  from 
the  overlying  till,  but  the  contact  between  the  soil  and 
the  Illinoian  till  below  is  well  exposed  and  clear  cut. 

In  the  upper  part  of  the  soil  horizon  there  is  a transi- 
tion from  a black  soil  with  a very  large  proportion  of 
vegetable  matter  to  the  typical  Iowan  loess,  and  indeed 
loess  like  material  forms  the  greater  part  of  the  mineral 
elements  of  the  soil  itself.  It  contains  no  coarse  material 
of  any  kind  and  only  very  fine  angular  sand.  Fine  lines  of 
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stratification  are  common,  and  especially  noticeable  in 
the  upper  part  where  dark  bands  full  of  vegetable  matter 
alternate  with  layers  of  loess.  It  is  difficult  to  de- 
cide whether  this  lamination  was  due  to  water  or  wind 
deposition,  but  the  whole  deposit  seems  more  like  a true 
soil  than  the  beds  that  would  be  deposited  by  water. 

Just  below  the  loess  in  the  upper  part  of  the  soil  hori- 
zon, are  found  many  fragments  of  wood  varying  in  size 
from  twigs  up  to  pieces  several  inches  in  diameter.  The 
wood  fragments  have  not  been  critically  studied  as  yet 
and  oak  is  the  only  kind  certainly  recognized.  In  the 
layers  below  that  containing  most  of  the  wood  fragments 
there  were  found  the  wing  covei’s  of  several  beetles  and 
other  insects.  The  organisms  in  the  peat  and  soil  bed 
seem  to  indicate  climatal  conditions  during  the  formation 
of  the  Sangamon  interglacial  deposit  not  greatly  different 
from  the  present. 

THE  EARLY  WISCONSIN  GLACIAL  STAGE 

The  greatest  extension  of  the  Wisconsin  ice  sheet  is 

moraine 

marked  by  the  Shelbyville  terminal  which  passes  near  the 
cities  of  Pekin,  Clinton,  Decatur,  Shelbyville,  Mattoon  and 
Paris.  As  this  ice  sheet  withdrew  to  the  north  it  made 
several  long  pauses  during  which  recessional  moraines  were 
formed  around  the  border  of  the  ice  front.  Leverett  be- 
lieves, however,  that  after  its  greatest  advance  the  ice 
withdrev/  an  indefinite  distance  to  the  north 
and  then  re-advanced  forming  true  terminal  moraines  at 
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successive  intervals,  but  no  evidence  in  support  of  this  view 
has  been  found. 

The  Recessional  Moraines  of  the  Wisconsin 
Glacial  Stage. 

The.  first  moraine  formed  as  the  ice  sheet  paused  in  its 
withdrawal  towards  the  north  takes  its  name  from  the  city  of 
Champaign  which  is  situated  upon  its  border.  The  western^most 
development  of  this  moraine  is  near  the  village  of  Blue  Ridge 
in  northern  Piatt  County.  From  this  point  it  extends  in  a south 
v;est  direction  until  it  crosses  the  Sangamon  River  a short  dis- 
tance north  of  the  city  of  Mahomet.  One  half  mile  furtiier  south- 
west the  moraine  reappears  and  continues  toward  the  southeast 
passing  just  west  of  the  city  of  Champaign.  A short  distance 
west  of  the  city  of  Champaign  the  outer  or  West  Ridge  branch 
of  the  moraine  separates  from  the  main  belt  and  passes  south- 
ward through  Savoy  and  Tolono  to  West  Ridge  village  in  Douglas 
County;  near  which  it  swings  eastward  to  join  the  middle  ridge 
in  Vermilion  County.  The  main  series  of  morainal  hills  swings 
to  the  east  just  as  it  ebters  the  Urbana  quadrangle,  near  Cham- 
paign passing  through  the  University  farm  and  the  cemetery. 

Near  the  latter  it  turns  agiin  to  the  southeast  leaving  the 
quadrangle  near  the  town  of  Philo,  where  it  divides,  one  part 
continuing  southeast  and  joins  the  outer  ridge  in  Vermilion  Co, 
and  the  inner  ridge  extending  eastward  almost  parallel  with  the 
Wabash  Railroad  towards  Fairmont. 

A part  of  the  Bloomington  recessional  moraine  is  to  be 
seen  in  the  extreme  northeast  corner  of  the  quadrangle  where  it 


* r 


I 


k.', 


16 


occupies  an  area  of  about  two  square  miles.  In  addition  to  the 
recessional  moraines  mentioned  above  there  is  a minor  moraine 
extending  north  to  Thomasboro  from  a point  a short  distance  east 
of  Urbana.  This  has  been  called  a medial  moraine,  but  that  term 
is  not  appropriate  for  moraines  of  continental  glaciers,  this 
being  a recessional  moraine.  V/ith  the  exception  of  the  small 
area  in  the  northeast  corner  occupied  by  the  Bloomington  moraine, 
all  of  the  other  morainal  ridges  in  the  area  were  formed  around 
the  borders  of  the  Champaign  lobe  of  the  early  Wisconsin  ice  sheet, 

MATERIALS  OP  THE  RECESSIONAL  MORAINES 

The  materials  of  the  morainal  ridges  are  usually  very  course. 
Beds  of  sand  gravel  and  small  boulders  are  interbedded  with 
clay  containing  a large  proportion  of  gravel.  These  sand  and 
gravel  beds  may  be  met  at  any  depth,  and  those  encountered  in 
one  well  may  be  absent  from  another  only  a few  rods  distant,  be- 
ing replaced  by  others  at  different  levels.  Such  sand  and  gravel 
beds  were  deposited  by  streams  and  later  were  rev/orked  by  other 
streams  as  the  conditions  at  the  oscellating  ice  front  changed, 
and  were  succeeded  by  others  at  higher  levels  as  the  materials 
accumulated. 

THE  GROUND  MORAINE 

The  material  of  the  till  sheet  between  the  recessional 
moraines  is  known  as  the  ground  moraine  and  was  deposited  as  the 
ground  glaciers  were  retreating  northward  at  a rather  uniform 
rate.  Its  constitutents  are  much  finer  than  those  in  the  morain- 
al hills.  This  drift  material  is  a rather  uniformly  compact, 
pebbly,  blue  clay,  with  no  distinct  sand  and  gravel  horizons. 


The  pebbly  clay  is  so  dense  and  impervious  that  it  confines  the 
water  in  the  lower  sand  beds  and  thus  often  makes  artesian 
conditions  possible.  It  also  acts  in  the  same  way  as  an  imper- 
vious cover  confining  the  gas  of  the  drift  in  the  underlying 
porous  sand-beds,  producing  conditions  for  local  weak  gas  wells. 

The  Uniform  spread  of  the  drift  over  the  level  surface  of  the 
ground  moraines  indicates  that  the  ice  of  the  Wisconsin  glacia- 
tion was  rather  evenly  loaded  with  detritus.  The  level  nature 
of  the  surface  shows  also  that  the  recession  of  the  ice  sheet 
was  at  a rather  uniform  rate,  between  the  long  pauses  during  j 

which  the  recessional  morainic  ridges  were  formed,  since  such 
a flat  drift  surface  would  be  produced  by  the  uniform  recession 
of  an  evenly  loaded  ice  sheet. 

THE  LOESS 

With  the  exception  of  a few  of  the  higher  ridges  on  which  j 
erosion  has  been  effective,  the  greater  portion  of  the  surface  j 
of  the  Wisconsin  drift  in  this  quadrangle  is  covered  by  a thin 
deposit  of  fine  material  called  loess.  Loess  is  intermediate  in  | 
fineness  betv/een  fine  sand  and  clay.  The  color  is  usually  light  j 

i 

yellow  or  buff, but  may  be  gray  or  dark  brown.  The  deposits  | 

\ 

are  ordinarily  without  stratification  and  only  the  lower  few 

s 

inches  contain  pebbles  derived  from  the  drift.  In  composition  | 
it  is  very  much  more  calcareous  than  ordinary  soil  and  frequent-  » 
ly  contains  concretions  of  calcium  carbonate.  The  material  | 

composing  loess  seems  to  have  been  derived  from  the  drift  with  ^ 
which  it  is  associated,  and  microscopic  examination  shows  it  to  | 

t 

be  made  up  of  pulverized  rock  and  not  of  soil  or  decomposed  rock 
material.  The  individual  grains  are  characterized  by  irregular-  ? 
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ity,  being  composed  of  such  minerals  as  quartz,  feldspar,  horn- 
blend,  augite,  magnetite,  dolomite,  and  calcite.  The  deposits 
are  thickest  along  the  streams  especially'  on  the  east  and  south 
banks,  and  they  grow  thinner  at  greater  disttjnces  from  the  streams 
The  size  of  the  individual  grains  of  the  loess  also  decrease  with 
the  increase  of  the  distance  from  the  stream  valleys. 

The  Mode  of  Loess  Deposition 

The  manner  of  deposition  of  the  loess  is  one  of  the  great 
problems  of  Pleistocene  geology.  Two  views  are  held  as  to  the 
mode  of  origin  of  this  material.  One  that  it  is  an  aolian  or  wind 
deposit,  and  the  other  that  it  was  laid  down  by  water.  It  seems 
certain  that  the  loess  must  be  largely  if  not  entirely  of, aolian 
origin.  The  much  greater  thickness  of  the  loess  near  the  streams, 
and  especially  upon  the  east  and  south  sides,  would  indicate  a 
close  relation  with  the  stream  valleys  as  the  source  of  the  mater- 
ial, and  winds  as  the  agent  of  deposition.  There  are  very  great 
differences  in  the  thickness  and  distribution  of  the  loess  found 
upon  the  Illinoian  and  that  found  upon  the  Wisconsin  till  sheets. 
The  relation  of  the  thicker  deposits  of  loess  to  the  larger  stream 
valleys  would  suggest  that  during  times  of  overflow  extensive  mud 
flats  were  formed  the  material  of  which  after  drying  would  be  in 
excellent  condition  to  be  picked  up  and  carried  by  the  wind  until 
some  obstruction  like  the  opposing  banks  would  check  the  velocity 
of  the  wind  current  and  cause  the  deposition  ot  its  load  of  dust. 

It  has  also  been  suggested  that  during  the  period  of  Iowan 
glaciation  the  climate  was  very  dry  and  the  evaporation  from  the 
Iowa  glacier  was  rapid  and  that  large  amounts  of  loose  fine  mater- 
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i^ls  were  liberated  as  the  ice  evaporated.  This  loose  material 
was  picked  up  frointhe  ice  surface  by  the  winds  and  carried  out 
to  the  border  of  the  glacier  .vhere  a large  part  of  it  was  dropped 
rather  quickly,  forming  the  great  loess  hills  that  are  found 
around  what  was  then  the  border  of  the  Iowan  ice  sheet.  The 
great  extent  and  thickness  of  the  loess  around  the  margin  of  the 
Iowan  drift  area  indicates  that  conditions  were  unusually  favor- 
able for  loess  deposition  during  that  period.  The  loess  upon 
the  Wisconsin  till  is  probably  less  closely  connected  with  the 
glacial  conditions  than  that  over  parts  of  the  Illinoian  drift. 
The  very  much  thinner  deposits  of  loess  on  the  Wisconsin  drift 
were  probably  foi’med  not  so  much  by  material  picked  up  from  the 
ice,  as  by  that  picked  up  by  the  winds  from  such  land  surfaces 
as  stream  flood  plains,  and  deposited  slowly  through  a long 
series  of  years.  Consistent  with  this  mode  of  loess  accumula- 
tion the  presence  of  pebbles  in  the  lower  part  of  the  loess 
might  be  explained  by  burrowing  animals  which  in  making  their 
burrows  would  mix  some  pebbly  till  with  the  loess  until  the 
thickness  of  the  loess  became  too  great  for  the  burrows  of  such 
animals  to  reach  the  drift. 

In  the  Urbana  quadrangle  the  thickness  of  the  loess  varies 
from  one  to  five  feet.  Usually  it  is  very  fine  grained  but  in 
some  places  it  is  almost  sandy  in  character.  When  unweathered 
it  is  light  yellow  or  buff  in  color,  but  it  is  dark  brown  where 
weathering  has  been  effective..  The  unweathered  portion  is 
calcareous  and  often  contains  concretions  of  calcium  carbonate. 
The  loess  in  this  area  does  not  have  the  excessive  thickness 
along  the  east  and  south  banks  of  streams  that  it  does  over  the 
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Illinoian  drift  area. 

PLEISTOCENE  PONDS 

After  the  Wisconsin  or  latest  ice  sheet  withdrew  from  the 
region  there  were  many  depressions  over  the  surface  in  which  water 
collected,  forming  ponds  in  which  extensive  fresh  water  mollus- 
can  faunas  developed.  The  shells  of  successive  generations 
of  these  animals,  mingled  with  the  clay  carried  into  the  ponds 
by  the  winds  or  streams,  often  formed  extensive  beds  of  marl, 
some  of  which  are  three  to  five  feet  thick.  Peaty  material  also 
collected  in  these  shallow  ponds  or  marshes.  Southeast  of 
Flatville  the  soil  is  very  peaty  and  contains  many  marl  concre- 
tions.  About  four  miles  east  of  Urbana  peat  deposits  are  common. 
On  the  University  campus  the  site  of  such  a pond  now  completely 
filled,  was  expcs  ed  in  the  excavation  for  the  new  green  houses 
in  the  fall  of  1912.  Here  was  found  gray  marly  material  three 
to  four  feet  thick  with  numerous  concretions , and  shells  of  many 
fresh  water  molluscs.  Above  the  marly  bed  was  a thickness  of 
four  to  five  feet  of  black  peaty  soil.  The  whole  deposit  having 
a thickness  of  seven  to  eight  feet,  was  formed  as  the  pond  was 
filled  by  the  slow  accumulation  of  these  materials. 

WATER  BEARING  BEDS  OF  THE  REGIOfSI 

Within  the  Urbana  quadrangle  very  few  wells  penetrate  to 
bed  rock  and  almost  none  derive  their  water  from  strata  lower 
than  the  Pleistocene,  Most  of  the  wells  penetrate  the  drift 
deposits  a comparatively  short  distance;  tie  surface  wells  being 
dug  in  the  Wisconsin  till,  and  the  bored  or  driven  wells  being 
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put  dov/n  to  the  upper  part  of  the  Illlnoian  till.  An  abundant 
water  supply  can  always  be  obtained  from  the  sand  beds  associated 
with  the  glacial  deposits  so  there  is  little  inducement  to  sink 
wells  to  greater  depths. 

THE  WATER  TABLE 

The  term  water  table  or  ground  water  surface  refers  to  the 
level  below  which  the  ground  or  rock  is  saturated  with  water. 

The  surface  of  the  area  is  so  flat  that  the  water  table  is  very 
near  the  surface  over  a large  part  of  the  quadrangle.  Original- 
ly much  of  the  land  was  swampy,  but  artificial  drainage  has 
lowered  the  ground  water  level  sufficiently  to  make  possible  the 
cultivation  of  all  of  this  land.  The  channel  of  the  streams  ai*e 
so  poorly  developed  that  they  influence  the  level  of  the  ground 
water  only  in  the  immediate  vicinity  of  the  larger  drainage 
lines , 

THE  MAIN  WATER-BEARING  SAND  BEDS 

Water-bearing  sand  beds  ai*e  found  at  two  main  levels,  both 
of  which  can  be  traced  over  the  entire  area  of  the  quadrangle. 

The  upper  sand  bed  is  the  best  known  since  it  usually  furnishes 
a sufficient  supply  of  water.  It  occurs  just  below  the  Sangamon 
interglacial  soil  horizon,  and  therefore  lies  just  above  the 
deposits  of  the  Illinoian  ice  sheet  at  a depth  of  60  to  100  feet 
below  the  surface.  In  the  north  part  of the  area  this  upper 
sand  is  encountered  at  an  altitude  of  about  630  feet  above  sea 
level,  and  in  the  southern  part  the  elevation  is  about  600  feet, 
showing  a southward  slope  of  this  sand  bed  of  about  1,7  feet  per 
mile.  The  southward  slope  of  the  water  bearing  sands  and  the 
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head  or  water  pressure  produced  by  the  compact  overlying  till 
are  the  potent  factors  that  control  the  hieght  to  which  the  water 
rises  in  the  wells. 

A large  amount  of  data  has  been  secured  inthe  well  survey  of 
the  area,  and  ,B.ince  the  upper  sand  has  been  so  accurately  located 
by  these  well  records,  it  has  been  possible  to  construct  a contour 
map  showing  its  lay.  The  southward  slope  of  the  sand  bed  is 
apparently  at  a nearly  uniform  rate.  The  position  of  the  lov/er 
sand  bed  is  not  so  accurately  located  by  the  well  records,  since 
fewer  wells  penetrate  it,  but  it  appears  to  lie  much  more  nseirly 
horizontal  than  the  upper  one.  In  the  north  pai't  of  the  area  the 
two  sand  horizons  are  separated  by  an  interval  of  40  to  50  feet 
while  in  the  south  part  the  interval  is  from  10  to  20  feet.  The 
upper  sand  bed  is  12  to  25  feet  thick,  while  the  lower  one  is 
very  much  thicker  in  places  reaching  as  much  as  70  feet.  Very  few 
wells  reach  the  bottom  of  this  deposit,  and  hence  information  in 
regard  to  its  total  thickness  is  meagre.  The  material  of  tin  se 
water  bearing  beds  varies  greatly  from  place  to  place.  Sand  may 
be  found  in  one  well,  and  a few  rods  away  gravel  may  replace  the 
sand  at  the  same  level.  Usually  however  fine  material  is  most 
abundant  near  the  top  and  coarser  sands  or  gravel  at  a lowei  level 
A white  or  nearly  white  sand,  called  quicksand,  by  the  drillers, 
is  common.  This  is  very  troublesome  since  it  makes  its  way  into 
the  pumps  through  the  sand  screens  and  cai-ses  an  excessive  wear- 
ing of  the  pump  parts,  and  often  results  in  the  complete  choking 
or  shutting  off  the  water  supply.  In  the  quadrangle  many  wells 
have  been  abandoned  because  of  the  caving  action  of  the  very  fine 
sand  before  or  soon  after  being  completed.  On  a number  of  farms 
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wells  have  been  put  down  in  three  or  four  different  places  be- 
fore the  trouble  from  quicksand  was  overcome.  The  presence  of 
quicksand  rather  than  the  lack  of  water  in  the  higher  horizon 
is  often  the  cause  of  putting  the  well  down  to  the  second  sand 
bed.  In  only  a few  wells  do  the  drillers  find  gravel;  sand  and 
clay  being  the  only  materials  generally  penetrated.  The  sand  is 
light  colored,  often  almost  white  and  composed  largely  of  quartz 
grains. 

Just  above  the  upper  sand  occurs  the  Sangamon  soil  horizon, 
or  peat  deposit,  and  above  this  lie  the  deposits  left  by  the 
Wisconsin  ice  sheet.  The  Wisconsin  drift  is  very  much  less  sandy 
than  the  Illinoian,  and  is  composed  for  the  most  part  of  a 
rather  uniform  compact,  bluish-gray,  pebbly  clay.  The  only  varia- 
tion from  this  material  is  in  the  morainal  ridges  in  which  there 
are  numerous  gravel  deposits  of  small  extent  that  furnish  a good 
water  supply.  These  gravel  beds  may  occur  at  any  level  in  the 
Wisconsin  morainal  ridges  and  there  is  little  uniformity  in  the 
depth  at  which  they  are  encountered.  A few  characteristic  well 
records  showing  the  relation  of  the  sand  beds  to  the  Pleistocene 
deposits  are  given  below. 
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ARTESIAN  CONDITIONS 

The  bed  of  sand  sloping  towards  the  south,  with  a bed  of 
till  more  or  less  impervious  to  water  above  and  below  it  furn 
ishes  the  conditions  necessary  for  the  production  of  artesian 
wells.  Artesian  conditions  are  found  over  all  of  the  northeast 
and  parts  of  the  southeast  quarter^  of  the  quadrangle.  Water 
rises  to  within  six  feet  of  the  surface  over  the  most  of  the 
level  portion  of  the  area  from  Flatville  south  through  Stanton 
Township.  Along  the  lower  six  miles  of  the  course  of  Spoon  River 
flowing  wells  eui?e  common  as  indicated  upon  a map  of  the  area 

CONTOUR  MAP  OF  THE  UPPER  SAND  BED 

The  contour  map  of  the  level  of  the  water  table  of  the  area 
has  been  constructed  on  the  levels  of  the  water  in  the  different 
wells.  The  drilled  wells  have  furnished  the  greater  part  of  the 
data,  both  as  to  accuracy  and  quantity  of  information.  In  the 
west  part  of  the  area  the  water  in  such  drilled  wells  often  falls 
belov/  the  level  of  the  water  table.  This  condition  is  caused 
by  the  Impervious  clay  bed  through  which  water  does  not  readily 
percolate,  that  allows  the  collection  of  surface  water  above  it, 
and  the  lack  of  sufficient  water  head  in  the  sand  beds  below 
to  raise  this  water  to  a level  with  the  upper  water  table.  In 
the  east  part  of  the  area  the  reverse  is  true,  since  here  the 
impervious  beds  below  and  above  confine  the  water  and  the  south- 
ward slope  of  the  sand  bed  gives  a head  that  lifts  the  water 
from  this  source  above  the  upper  water  table  and  in  some  cases 
above  the  surface.  For  this  reason  the  map  does  not  represent 
ground  water  levels,  which  may  vary  quite  widely  from  that  in  the 
wells.  The  highest  level  at  which  water  is  found  in  the  wells 
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of  the  quadrangle  is  in  a belt  running  nearly  north  and  south 
just  north  of  Champaign  at  an  elevation  of  about  710  feet. 

The  water  level  contour  lines  extend  in  a more  or  less  north 
and  south  direction  and  there  is  a gradual  decline  towards  the 
east.  This  eastward  fall  or  slope  of  the  water  table  is  not 
so  great  as  the  eastward  slope  of  the  land  surface  and  corres- 
pondingly the  water  comes  closer  to  the  surface,  or  may  even 
overflow  the  wells  in  the  eastern  part  of  the  area.  The  lov/est 
water  levels  are  found  along  the  course  of  Salt  Fork  near  where 
it  leaves  the  area  three  and  one  half  mile  north  of  the  south- 
east  corner  of  the  quadrangle.  Here  the  water  level  is  about 
640  feet  above  the  sea  and  corresponds  to  the  water  level  in 
Salt  Fork,  which  in  the  vicinity  of  the  river  controls  the 
ground  water  level.  Southeast  of  Urbana  the  contour  lines 
can  be  seen  to  turn  south  as  they  cross  Yankee  Ridge,  below 
which  there  is  a distinct  rise  in  the  water  level, 

N ATURAL  GAS  IN  THE  AREA 

A porous  bed  with  a compact  clay  deposit  above  and  below  is 
favorable  for  the  accumulation  of  gas  as  well  as  water.  Within 
this  area  there  are  large  amounts  of  buried  vegetable  matter 
derived  from  the  peat  deposits  of  the  Sangamon  soil  horizon. 

The  porous  sand  bed  furnishes  a reservoir  for  the  gas  and  the 
impervious  clay  prevents  its  escape.  As  the  peaty  material 
slowly  decays  without  access  of  air,  hydroc arbons , as  natural  gas 
are  produced  and  accumulate  in  the  sand  beds.  Natural  gas 
deposits  are  reported  from  a large  number  of  the  wells  of  the 
area  and  a few  farmers  have  piped  the  gas  to  their  houses  and 
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used  it  for  lighting  purposes.  There  is  a local  belief  that 
the  gas  cornes  from  the  rocks  and  thus  indicates  tlie  probability 
of  oil  in  the  rocks  at  greater  depths  in  this  region,  but  it 
seems  clear  that  the  Pleistocene  deposits  are  the  only  source 
of  this  gas.  All  of  the  materials  and  all  of  the  conditions 
for  its  accumulation  are  supplied  by  the  Pleistocene  deposits 
and  wells  sunk  into  the  rock  in  this  region  show  no  trace 
of  oil  or  gas.  These  facts  furnish  additional  proof  of  the 
now  generally  accepted  theory  that  oil  and  gas  are  of  organic 
origin.  The  v/ells  where  gas  is  secured  in  sufficient  amounts 
to  be  used  for  house  lighting  have  been  indicated  on  Plate  IV. 
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DESCRIPTION  OF  THE  TOPOGRAPl 


The  United  States  Geological  Survey  is  making 
a topographic  map  of  the  United  States.  This 
work  has  been  in  progress  since  1882,  and  about 
three-tenths  of  the  area  of  the  country,  excluding 
outlying  possessions,  has  been  mapped.  The  map- 
ped areas  are  widely  scattered,  nearly  every  State 
being  represented,  as  shown  on  the  progress  map 
accompanying  each  annual  report  of  the  Director. 

This  great  map  is  being  published  in  atlas  sheets 
of  convenient  size,  whibh  are  bounded  by  parallels 
and  meridians.  The  four-cornered  division  of 
land  corresponding  to  an  atlas  sheet  is  called  a 
quadrangle.  The  sheets  are  of  approximately  the 
same  size:  the  paper  dimensions  are  20  by  16^ 
inches;  the  map  occupies  about  11  h inches  of 
height  and  Hi  to  16  inches  of  width,  the  latter 
varying  with  latitude.  Three  scales,  however,  are 
employed.  The  largest  scale  is  1:62500,  or  very 
nearly  one  mile  to  one  inch ; i.  e.,  one  linear  mile 
on  the  ground  is  represented  by  one  linear  inch  on 
the  map.  This  scale  is  used  for  the  thickly  settled 
or  industrially  important  parts  of  the  country. 
For  the  greater  part  of  the  country  an  inteimiediate 
scale  of  1:125000,  or  about  two  miles  to  one  inch, 
is  employed.  A third  and  still  smaller  scale  of 
1:250000,  or  about  four  miles  to  one  inch,  has 
been  used  in  the  desert  regions  of  the  far  West. 
A few  special  maps  on  larger  scales  are  made  of 
limited  areas  in  mining  districts.  The  sheets  on 
the  largest  scale  cover  15'  of  latitude  by  15'  of 
longitude;  those  on  the  intermediate  scale,  30'  of 
latitude  by  30'  of  longitude;  and  those  on  the 
smallest  scale,  1°  of  latitude  by  1°  of  longitude. 

The  features  shown  on  this  map  may,  for  con- 
venience, be  classed  in  three  groups:  (1)  water, 
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times,  are  shown,  not  by 
dots  and  dashes.  Pon(k 
part  of  the  year  are  sli 
lines.  Salt-water  marshe 
ruling  interspersed  with 
water  marshes  and  swa 
broken  horizontal  lines. 

Relief  is  shown  by 
Each  contour  passes  thi 
the  sa.me  altitude.  One 
the  ground  will  go  neitj^, 
but  on  a level.  Bv  thej 
are  the  shapes  of  the  pl;^ 
shown,  but  also  the  eley 
seacoast  itself  is  a contou 
of  elevation  being  mean 
line  at,  say,  20  feet  above 
would  be  the  seacoast  if 
land  to  sink  20  feet.  S;. 
the  valleys  and  forward 
and  spurs.  On  a gentle 
far  from  the  present  coij^, 
slope  it  is  near  it.  ThuS; 
tour  lines  far  apart  on  tj 
slope;  if  close  together, 
contours  run  together  in 
vertically  under  the  one 
cliff.  In  many  parts  of  ff  j 
or  hollows  with  no*  outlets  j 
surround  these,  just  as  ti)^ 
small  hollows  known  as 
by  hachures,  or  short  daf^^ 
curve.  The  contour  intj 
tance  in  feet  between  on  a 
stated  at  the  bottom  of 
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ik;  map  of  the  united  states 


The  United  States  (ieologieal  Survey  is  malcing 
« topograj'biu  map  of  the  United  Stales.  This 
work  has  been  in  progress  since  1882,  and  about 
tiirce-tentlis  of  the  area  of  the  country,  excluding 
outlying  possessions,  has  been  mapped.  The  map- 
ped areas  are  widely  scattered,  liearly  every  State 
being  represented,  as  shown  on  the  jirogress  map 
accompanyitig  wich  annual  report  of  the  Director. 

Tins  gi-eat  map  is  being  published  in  atlas'sheets 
of  convenient  size,  which  are  bounded  by  parallels 
and  meridians.  'Hie  four-cornered  division  of 
land  corresponding  to  an  atlas  sheet  is  called  a 
quadrangle.  The  sheets  are  of  approximately  the 
same  size:  tlie  paper  dimensions  are  20  by  IGi 
inches;  the  map  occupies  about  17i  inclies  of 
height  aud  llJ  to  10  inches  of  widtli,  the  latter 
varying  witJi  latitude.  Tliree  scales,  however,  are 
employed.  The  largest  scale  is  1:62500,  or  very 
nearly  one  mile  to  one  incli;  i.  e.,  one  linear  mile 
on  tin*  ground  is  represented  by  one  linear  inch  on 
the  map.  This  scale  is  used  for  the  thickly  settled 
or  industrially  import.-int  parts  of  tlie  country. 
For  the  greater  part  of  the  country  an  intermediate 
scale  of  1: 1250tK),  or  about  two  miles  to  one  inch, 
is  employed.  A third  and  still  smaller  scale  of 
1:25(KX)0,  or  about  four  miles  to  one  inch,  has 
l>een  used  in  the  desert  regions  of  the  far  West. 
A few  spe<*ial  maps  on  larger  scales  are  made  of 
limited  areas  in  mining  districts.  The  sheets  on 
the  largest  scale  cover  15'  of  latitude  by  15'  of 
longitude;  tho.se  on  the  intermediate  scale,  30'  of 
latitude  by  30'  of  longitude;  and  those  on  the 
smallesi  scale,  1®  of  latitude  by  I®  of  longitude. 

The  features  shown  on  this  map  may,  for  con- 
veuieJJtS?.  I'e  classed  in  three  groups:  (1)  u'ater, 
including  tea-.,  lake*,  ponda.  rivers  and  other 
VtrWms!  cHntt!s, Swamps. 
mountains,  hills,  valleys,  cliffs,  ete.;  (3)  culture, 
i.  e.,  works  of  man,  s\ich  as  towns,  cities,  roads, 
railroads,  boundaries,  etc.  The  conventional  signs 
used  for  these  features  are  grouped  below.  'N'aria- 
tions  appear  in  some  maps  of  earlier  dales. 

All  water  features  arc  shown  in  bhui,  the  smaller 
.streams  and  canals  in  full  blue  lines,  and  the  larger 
streams,  lakes,  and  the  sea  by  blue  water-lining. 
Certain  streams,  however,  which  flow  during  only 
a part  of  the  year,  their  beds  being  dry  at  other 


times,  are  aliown,  not  hyfrul]  lines,  but  by  lines  of 
dots  and  dashes,  rondj  whicli  are  dry  during  a 
part  of  the  year  are  by  oblique  parallel 

lines.  Salt-water  manJwF  am  shown  by  horizontal 
ruling  interspersed  with  tufts  of  blue,  and  fresh- 
water marehes  and  swJmps  by  blue  tufta  with 
broken  horizontal  lines,  j 

Relief  is  shown  byT  nilour  Hues  in  brown. 
Each  contour  passes  tbri-ugh  points  which  liave 
the  same  altitude,  (bielabo  follows  a contour  on 
the  ground  will  gdi  n(*itb(T  uphill  nor  downhill, 
but  on  a level.  Ey  th^  use  of  contours  not  only 
are  the  shapes  of  the  : hills,  and  mountains 

shown,  but  also  the’  eie|.iti^DS.  The  line  of  tlie 
seacoast  itself  is  a coutoilr  line,  the  datum  or  zero 
of  elevation  being  ^ ‘ t level.  The  contour 

line  at,  say,  20  feet  abov^  < i level  is  the  line  Unit 
would  be  the  seacoast  if  fhe  .sea  were  to  rise  or  the 
land  to  sink  20  feet  ?m  h a line  runs  back  up 
the  valleys  aud  forwanvirouiul  the  points  of  hilb 
and  spurs.  On  a gentk  slope  this  contour  line  is 
far  from  the  present  c^slst  line,  while  on  a'  steep 
slope  it  is  near  it.  'I’iim  a succession  of  these  con- 
tour lines  far  apart  on  /he  map  indicates  a gentle 
slope;  if  close  together,’  H .sleep  slope;  and  if  the 
contours  run  together  in  -'ne  line,  us  if  eacli  were 
vertically  under  the  ont  above  it,  tliey  indicate  a 
clifl*.  In  many  parts  of  the  country  are  depressions 
or  liollows  with  no  outleta  The  contours  of  couree 
surround  these,  just  aft'^i'ey  surround  hills.  Tluwc 
small  liollows  known  as  Hnks  are  usually  indicated 
by  hachures,  or  short  daihes,  ou  the  inside  of  the 
curve.  The  contour  in  rrval,  or  the  vertical  dis- 
tance in  feet  between  ou  contour  and  the  next,  is 
staled  at  th^  bottom.,.^  : ' b map.  'rhh  interval 
a*r*'rdinc  ^bi. meter  of  the  .area  ! 


r be snilDi  as 


their  descriptions,  as  well  as  the  descriptions  and 
geodetic  coordinates  of  triangulation  stations,  are 
published  in  the  annual  reports  and  bulletins  of 
the  Survey.  The  publications  pertaining  to  speci- 
fied localities  may  be  had  on  application. 

The  works  of  man  are  shown  in  black,  in  wliieh 
color  all  lettering  also  is  printed.  Boundaries, 
such  as  Slate,  county,  city,  land-grant,  reservation, 
etc.,  are  shown  by  broken  lines  of  different  kinds 
and  weiglits.  Cities  are  indicated  by  black  blocks, 
reju'csenting  the  built-up  portions,  and  country 
liousPB  by  small  black  squares.  Roads  are  shown 
by  fine  double  lines  (full  for  tlie  better  roads,  dot- 
ted for  the  inferior  ones),  trails  by  single  dotted 
lines,  and  railroads  by  full  black  lines  with  cross 
lines.  Other  cultural  features  are  represented  by 
conventions  which  are  easily  understood. 

The  sheets  composing  the  topographic  atlas  are 
designated  by  the  name  of  a principal  town  or  of 
some  prominent  natural  feature  within  the  district, 
and  the  names  of  adjoining  published  sheets  are 
printed  on  the  margins.  'I'lie  sheets  are  sold  at 
five  cents  each  when  fewer  than  100  copies  are  pur- 
cliased,  but  when  they  are  ordered  in  lots  of  100 
or  more  '*ipies,  whether  of  the  same  sheet  or  of 
different  sheets,  the  price  is  three  cents  each. 

'Fhe  topographic  map  is  the  base  on  whicli  the 
facts  of  geology  and  the  mineral  resources  of  a 
quadrangle  are  represented;  The  topographic  and 
geologic  maps  of  it  quadrangle  are  finally  bound 
together,  accompanied  by  a description  of  the  dis- 
trict, to  form  a folio  of  the  Geologic  Atlas  of  the 
United  States.  Tlie  folios  are  sold  at  twenty-five 
cents  each,  except  such  as  are  unusually  compre- 
hensive, which  are  priced  accordingly. 

Applications  for  the  sepaiatc  topographic  maps 


feet ; in  a moimtaiiuD.  jj'gioii  it  may  be  200  feet. 
Certain  contoure,  usually  every  fifth  one,  are 
accompanied  by  figures  ; tating  elevation  above  sea 
level.  The  heights  of  i lany  definite  points,  such 
as  road  coniers,  raih.md  crossings,  railroad  stations, 
summits,  water  surfuci  >■'.  triungulation  stations,  and 
bench  marks,  are  als<‘  g^en.  Tlie  figures  in  each 
case  are  placed  close  t<  the  point  to  which  they 
apply,  and  express  the  Gevation  to  the  nearest  foot 
only.  The  exact  eles'K  ions  of  bench  murks  and 
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accompanied  by  tlie  cash  or  by  post-o/fiefe  money 
order  (not  postage  stamps),  and  should  be  addressed 
to  — 

THE  DIRECrrOK. 

United  Stales  Geological  Survey, 

Washington,  D.  C. 

.luly.  1905. 
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contour  lines  in  brown. 
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iich  map.  This  interval 


their  descriptions,  as  well  as  the  descriptions  and 
geodetic  coordinates  of  triangulation  stations,  are 
published  in  the  annual  reports  and  bulletins  of 
the  Survey.  The  publications  pertaining  to  speci- 
fied localities  may  be  had  on  application. 

The  works  of  man  are  shown  in  black,  in  which 
color  all  lettering  also  is  printed.  Boundaries, 
such  as  State,  county,  city,  land-grant,  reservation, 
etc.,  are  shown  by  broken  lines  of  different  kinds 
and  weights.  Cities  are  indicated  by  black  blocks, 
representing  the  built-up  portions,  and  country 
houses  by  small  black  squares.  Roads  are  shown 
by  fine  double  lines  (full  for  the  better  roads,  dot- 
ted for  the  inferior  ones),  trails  by  single  dotted 
lines,  and  railroads  by  full  black  lines  with  cross 
lines.  Other  cultural  features  are  represented  by 
conventions  which  are  easily  understood. 

The  sheets  composing  the  topographic  atlas  are 
designated  by  the  name  of  a principal  town  or  of 
some  prominent  natural  feature  within  the  district, 
and  the  names  of  adjoining  published  sheets  are 
.printed  on  the  margins.  The  sheets  are  sold  at 
five  cents  each  when  fewer  than  100  copies  are  pur- 
chased, but  when  they  are  ordered  in  lots  of  100 
or  more  copies,  whether  of  the  same  sheet  or  of 
different  sheets,  the  price  is  three  cents  each. 

The  topographic  map  is  the  base  bn  which  the 
facts  of  geology  and  the  mineral  resources  of  a 
quadrangle  are  represented.  The  topographic  and 
geologic  maps  of  a quadrangle  are  finally  bound 
together,  accompanied  by  a description  of  the  dis- 
trict, to  form  a folio  of  the  Geologic  Atlas  of  the 
United  States.  The  folios  are  sold  at  twenty-five 
cents  each,  except  such  as  are  unusually  compre- 
hensive, which  are  priced  accordingly. 

Applications  for  the  separate  topograph 
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DESCRIPTION  OF  THE  TOPOGRAP 


uc 


The  United  States  Geological  Survey  is  making 
a topographic  map  of  the  United  States.  This 
work  has  been  in  progress  since  1882,  and  about 
three-tenths  of  the  area  of  the  country,  excluding 
outlying  possessions,  has  been  mapped.  The  map- 
ped areas  are  widely  scattered,  nearly  every  State 
being  represented,  as  shown  on  the  progress  map 
accompanying  each  annual  report  of  the  Director. 

This  great  map  is  being  published  in  atlas  sheets 
of  convenient  size,  which  are  bounded  by  parallels 
and  meridians.  The  four-cornered  division  of 
land  corresponding  to  an  atlas  sheet  is  called  a 
quadrangle.  The  sheets  are  of  approximately  the 
same  size:  the  paper  dimensions  are  20  by  16^ 
inches;  the  map  occupies  about  11  h inches  of 
height  and  Hi  to  16  inches  of  width,  the  latter 
varying  with  latitude.  Three  scales,  however,  are 
employed.  The  largest  scale  is  1 : 62500,  or  very 
nearly  one  mile  to  one  inch;  i.  e.,  one  linear  mile 
on  the  ground  is  represented  by  one  linear  inch  on 
the  map.  This  scale  is  used  for  the  thickly  settled 
or  industrially  important  pails  of  the  country. 
For  the  greater  part  of  the  country  an  intermediate 
scale  of  1:125000,  or  about  two  miles  to  one  inch, 
is  employed.  A third  and  still  smaller  scale  of 
1:250000,  or  about  four  miles  to  one  inch,  has 
been  used  in  the  desert  regions  of  the  far  West. 
A few  special  maps  on  larger  scales  are  made  of 
limited  areas  in  mining  districts.  The  sheets  on 
the  largest  scale  cover  15'  of  latitude  by  15'  of 
longitude;  those  on  the  intermediate  scale,  30'  of 
latitude  by  30'  of  longitude;'  and  those  on  the 
smallest  scale,  1°  of  latitude  by  1°  of  longitude. 

The  features  shown  on  this  map  may,  for  con- 
venience, be  classed  in  three  groups:  (1)  water, 
including  seas,  lakes,  rivers  and  other 


times,  are  shown,  not  by  , 
dots  and  dashes.  Pondi^ 
part  of  the  year  are  sl,}| 
lines.  Salt-w^ater  marsh« 
ruling  interspersed  with 
water  marshes  and  sw^^, 
broken  horizontal  lines. 

Relief  is  shown  by 
Each  contour  passes  th:|^ 
the  same  altitude.  One 
the  ground  will  go  neith 
but  on  a level.  By  th« , 
are  the  shapes  of  the  y 
shown,  but  also  the  ele^, 
seacoast  itself  is  a contou 
of  elevation  being  mean 
line  at,  say,  20  feet  above  r 
would  be  the  seacoast  if 
land  to  sink  20  feet  8^ 
the  valleys  and  forward 
and  spurs.  On  a gentle 
far  from  the  present  co^ 
slope  it  is  near  it.  'I'hus 
tour  lines  far  apart  on  1 
slope;  if  close  together, 
contours  run  together  in 
vertically  under  the  one 
clilf.  In  many  parts  of  t 
or  hollows  with  no  outle 
surround  these,  just  as  tl 
small  hollow's  known' as 
"1)y  hachures,  or  short  da?i 
curve.  The  contour  int  \ 
tance  in  feet  between  on^| 
stated  at  the  bottom  of 
varies  accordinii  to 
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DESCHII'TION  OF  THE  TOPOGKAl’Jf  10  MAP  OF  THE  UNITED  STATES 


The  United  States  Geologit^al  Survey  is  making  ; 
u topographic  map  of  the  United  States.  Tiiis 
work  lias  InN'n  in  progress  since  1882,  and  about 
three-tenths  of  the  an*a  of  the  country,  excluding 
outlying  possessions,  has  been  mapped.  The  map- 
ped areas  are  widely  scattered,  nearly  every  State 
being  reprt«ented,  as  shown  on  the  progress  map 
accomjwnyiug  each  annual  report  of  the  Director. 

This  great  map  is  being  published  in  atlas  sheets 
of  convenient  size,  which  are  bounded  by  parallels 
and  meridians.  The  four-cornereil  division  of 
land  corresponding  to  an  atlas  sheet  is  called  a 
ifuadranyk.  The  slieeLs  are  of  ajiproximately  the 
same  size:  tJie  paper  ilimensiona  are  ‘20  by  IHi 
indies;  the  map  occupies  about  174  inches  of 
height  and  114  to  16  inches  of  width,  the  latter 
varying  with  latitude.  Three  scales,  however,  are 
employed.  The  largest  scale  is  1:62500,  or  very 
nearly  one  mile  to  one  incli;  i.  e.,  one  linear  mile 
on  tlie  ground  is  represented  by  one  linear  indi  on 
ilu*  nia}>.  This  scale  is  used  for  the  thickly  settled 
or  industrially  important  parte  of  tlie  country. 
For  the  greater  ]>art  of  the  country  an  intermediate 
s-eale  of  1: 125000,  or  about  two  miles  to  one  inch, 
is  employtal.  A third  and  still  smaller  scale  of 
1:250000,  or  aliout  four  miles  to  one  inch,  has 
been  used  in  the  divert  regions  of  the  far  West. 
A few  spei'ial  majw  on  larger  scales  are  made  of 
limited  areas  m mining  districts.  The  sheets  on 
the  largest  scale  cover  15'  of  latitude  by  15'  of 
longitude;  those  on  the  intermediate  scale,  30'  of 
latitude  by  30'  of  longitude;  an<i  those  on  the 
smallest  scale.  1*  of  latitude  by  1®  of  longitude. 

The  features  shown  on  this  map  may,  for  con- 
venience, he  classed  in  thive  groups:  U)  waffr, 
ipcbjding  lakes,  ponds,  rivers  and  other 

~ ~ ~pwaiup©,  IncUrcffr^ 

inuuntains,  hills,  NnUeys,  clilTis  etc.;  (3)  culture, 
i.  e.,  works  of  man,  sucli  as  towns,  cities,  roads, 
railroads,  boundarie**.  etc.  The  conventional  signs 
used  for  these  featurt-s  are  grouped  below.  Varia- 
tions appear  in  some  maps  of  earlier  dales. 

All  water  f'(‘alures  are  shown  in  bhff,  the  smaller 
stream.^  and  canals  in  hill  blue  lines,  and  the  larger 
streams,  lakes,  and  the  sea  by  blue  water-lining. 
Orlain  streams,  however,  whicli  How  during  only 
a part  of  the  year,  their  beds  being  dry  at  other 


times,  are  shown,  not  bj 
ilote  and  dashes.  Pon< 


lines.  Salt-water  marsh' 
ruling  interspersed  with 
water  'marshes  and  sw 
broken  horizontal  lina?. 

Relief'  is  shown  by 


lines,  hut  by  lines  of 
ra  which  are  dry  during  a 
part  of  the  year  are  al  'wii  by  oblique  parallel 
:’rx‘  shown  by  horizontal 
tufts  of  blue,  and  fresh- 
by  blue  tufts  with 


onlom*  lines  in  brottm. 


Kach  contour  pass«'  tt  imgh  points  which  have 
lIh*  same  altitude.  One  >ho  follows  a contour  on 
the  ground  will  go  ?r  uphill  nor  downhill, 
hut  on  a level.  By  th  oae  of  contours  not  only 
are  the  shapes  of  tlie  p his,  hills,  and  inounlains 
sliowii,  Imt  also  the  ele  irions.  The  line  of  the 
seacoast  itself  is  a cOut»)  !i>e,  the  datum  or  zero 
of  elevation  being  ma*  sea  level.  The  contour 
line  at,  say,  20  feet  abo?  'va  level  is  the  line  tliat 
would  be  the  seacoast  if  sea  were  to  rise  or  the 
land  to  sink  20  feet.  l •h•a  line  runs  hack  up 
the  valleys  and  forwuij  i«>uml  the  points  of  hills 
and  spurs.  On  a gentl  lope  lids  contour  line  if 
far  from  the  present  n -t  line,  wliilc  on  a sleep 
slo|>e  it  is  near  it.  a succession  of  these  con 

! lour  lines  far  apart  oi^  it-  inap  indicate.'^  a gentle 
slope;  if  close  togelhcg  ; steep  slope;  and  if  the 
1 contoms  nin  together  n me  line,  as  if  each  ivere 
! vertically  under  the  oifl  dtove  it,  they  indicate  a 
cliff.  In  many  parte  »if  le  country  are  depressions 
or  hollows  with  no  outle  The  contoure  of  course 
surround  the.se,  just  as  I V surround  hills.  Tliosi- 
small  hollows  knowmas  inks  are  usually  iudicatetl 
'by  hacliiire.s,  or  short  di  ;ks,  on  lira  inside  of  the 
curve.  The  contour  iii  r\  -d,  or  the  vertical  dis- 
tance in  feet  between  oi!  contour  and  the  next,  is 
sbjKifl  at  the  bottom  of^  ^ vtap.  This  .intsLval 
ries  iwoVdni^  T<»‘  of  tb-  are.« 


H;d  

feet;  in  a mmmtainou.?  .j-iion  it  may  be  2w  leet. 
Certain  contoura,  usuaj,^*  every  fifth  one,  are 
accompanied  by  figure?  ■‘^llug  elevation  above  sea 
level.  'The  heights  of  icany  definite  points,  sucdi 
as  road  corners,  railroad  |ro««jngs,  railroad  stations, 
summits,  water  surface?,  iriaugulation  stations,  and 


tlieir  descriptions,  as  well  as  the  descrijitious  and 
geodetic  coordinates  of  triaugulation  statioite,  are 
published  in  tlie  annual  reports  and  bulletins  of 
tlie  Survey.  The  publications  pertaining  to  speci- 
fied localities  may  be  had  on  application. 

The  works  of  man  are  shown  in  black,  in  which 
color  all  lettering  aLso  is  printed.  Boundaries, 
such  as  State,  county,  city,  land-grant,  reservation, 
etc.,  are  shown  by  broken  lines  of  difierent  kinds 
and  weights.  Cities  are  indicated  by  black  blocks, 
representing  the  built-up  portions,  and  country 
liouses  by  small  black  squares.  Roads  are  shown 
by  fine  double  lines  (full  for  the  better  roads,  dot^ 
ted  for  tlie  inferior  ones),  trails  by  single  dotted 
lines,  and  railroads  by  full  black  lines  with  cross 
lines.  Other  cultural  features  are  represented  by 
conventionB  which  are  ea.sily  understood. 

The  sheets  composing  the  topograpliic  atlas  are 
designated  by  the  name  of  a principal  town  or  of 
some  prominent  natural  feature  within  the  district,' 
and  the  names  of  adjoining  published  sheets  are 
printed  on  the  margins.  The  sheets  are  sold  at 
five  cento  cacli  when  fewer  than  100  copies  are  pur- 
I'hascd,  hut  when  they  are  ordered  in  lots  of  100 
(►r  more  copies,  whether  of  the  same  sheet  or  of 
dirt’erent  sheets,  tlie  price  is  three  cents  each. 

The  topographic  map  is  the  base  on  which  the 
fads  of  geology  and  the  mineral  resources  of  a 
quadrangle  are  repre.sented.  The  topographic  and 
geologic  maps  of  a (juadrangle  are  finally  bound 
together,  accompanied  by  a description  of  the  dis- 
trict, to  form  a folio  of  the  Geologic  Atlas  of  the 
United  States.  The  folios  are  sold  at  twenty-five 
cents  each,  except  such  as  are  unusually  compre- 
hensive, whicli  pric»''l  nc<''ji'<bnglY, 

.•Vpplications  for  tlie  separate  topographic  maps 


hencli  marks,  are  also  gi 


CO.  The  figures  in  each  ' 


case  are  placed  close  foktlu*  point  to  which  they  } 
apply,  and  express  the  c .*vation  to  the  nearest  foot  I 
only.  Tlie  exact  clevjit  ms  of  bencli  murks  ami  j July,  1905. 
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their  descriptions,  as  well  as  the  descriptions  and 
geodetic  coordinates  of  triangulation  stations,  are 
published  in  the  annual  reports  and  bulletins  of 
the  Survey.  The  publications  pertaining  to  speci- 
fied localities  may  be  had  on  application. 

The  works  of  man  are  shown  in  black,  in  which 
color  all  lettering  also  is  printed.  Boundaries, 
such  as  State,  county,  city,  land-grant,  reservation, 
etc.,  are  shown  by  broken  lines  of  different  kinds 
and  weights.  Cities  are  indicated  by  black  blocks, 
representing  the  built-up  portions,  and  country 
houses  by  small  black  squares.  Roads  are  shown 
by  fine  double  lines  (full  for  the  better  roads,  dot- 
ted for  the  inferior  ones),  trails  by  single  dotted 
lines,  and  railroads  by  full  black  lines  with  cross 
lines.  Other  cultural  features  are  represented  by 
conventions  which  are  easily  understood. 

The  sheets  composing  the  topographic  atlas  are 
designated  by  the  name  of  a principal  town  or  of 
some,  prominent  natural  feature  within  the  district,' 
and  the  names  of  adjoining  published  sheets  are 
printed  on  the  margins.  The  sheets  are  sold  at 
I five  cents  each  when  fewer  than  100  copies  are  pur- 
j chased,  but  when  they  are  ordered  in  lots  of  100 
j or  more  copies,  w'hether  of  the  same  sheet  or  of 
different  sheets^  the  price  is  three  cents  each. 

The  topographic  map  is  the  base  on  which  the 
facts  of  geology  and  the  mineral  resources  of  a 
quadrangle  are  represented.  The  topographic  and 
geologic  maps  of  a quadrangle  are  finally  bound 
together,  accompanied  by  a description  of  the  dis- 
trict, to  form  a folio  of  the  Geologic  Atlas  of  the 
United  States.  The  folios  are  sold  at  twenty-five 
cents  each,  except  such  are  unusually  compre- 
hensive, which  are  priced  accfJ^rdingly. 

' Applications  for  the  separate  topographic  maps 


DESCRIPTION  OF  THE  TOPOGRAPJ 
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The  United  States  Geological  Survey  is  making 
a topographic  map  of  the  United  States.  This 
work  has  been  in  progress  since  1882,  and  about 
three-tenths  of  the  area  of  the  country,  excluding 
outlying  possessions,  has  been  mapped.  The  map- 
ped areas  are  widely  scattered,  nearly  every  State 
being  represented,  as  shown  on  the  progress  map 
accompanying  each  annual  report  of  the  Director. 

This  great  map  is  being  published  in  atlas' sheets 
of  convenient  size,  which  are  bounded  by’  parallels 
and  meridians.  The  four-cornered  division  of 
land  corresponding  to  an  atlas  sheet  is  called  a 
guadrangle.  The  sheets  are  of  approximately  the 
same  size:  the  paper  dimensions  are  20  by  IQh 
inches;  the  map  occupies  about  171  inches  of 
height  and  11  ^ to  16  inches  of  width,  the  latter 
varying  with  latitude.  Three  scales,  however,  are 
employed.  The  largest  scale  is  1:62500,  or  very 
nearly  one  mile  to  one  inch;  i.  e.,  one  linear  mile 
on  the  ground  is  represented  by  one  linear  inch  on 
the  map.  This  scale  is  used  for  the  thickly  settled 
or  industrially  important  paiis  of  the  country. 
For  the  greater  part  of  the  country  an  intermediate 
scale  of  1:125000,  or  about  two  miles  to  one  inch, 
is  employed.  A third  and  still  smaller  scale  of 
1:250000,  or  about  four  miles  to  one  inch,  has 
been  used  in  the  desert  regions  of  the  far  West. 
A few  special  maps  on  larger  scales  are  made  of 
limited  areas  in  mining  districts.  The  sheets  on 
the  largest  scale  cover  15'  of  latitude  by  15'  of 
longitude;  those  on  the  intermediate  scale,  30'  of 
latitude  by  30'  of  longitude;  and  those  on  the 
smallest  scale,  1°  of  latitude  by  1°  of  longitude. 

The  features  shown  on  this  map  may,  for  con- 
venience, ]>e  classed  in  three  groups:  (1)  water, 
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Tho  Uniteil  States  Geological  Survey  is  making 
a topographic  map  of  the  United  States.  Tliis 
work  has  been  in  progress  since  1882,  and  about 
three-tentlis  of  the  area  of  the  country,  excluding 
outlying  possessions,  has  been  mapped.  The  map- 
ped aioas  are  widely  scattered,  nearly  every  State 
being  represented,  as  shown  on  the  progress  map 
accompanying  each  annual  report  of  the  Director. 

This  great  map  is  being  published  in  atlas  sheets 
of  convenient  size,  whHh  arc  bounded  by  pamllela 
and  meridians.  The  four-cornered  division  of 
land  corr^ponding  to  an  atlas  sheet  is  called  a 
qriadrnnylr.  The  sheets  are  of  approximately  the 
same  size:  the  |>aper  dimensions  are  20  by  16i 
indies;  the  map  occupies  about  17i  inches  of 
heiglit  and  111  to  16  inches  of  width,  the  latter 
varying  with  latitude.  Three  scales,  however,  are 
employed.  The  largest  scale  is  1:62500,  or  very 
nearly  one  mile  to  one  inch;  i.  e.,  one  linear  mile 
on  the  ground  is  represented  by  one  linear  inch  on 
the  map.  This  scale  is  used  for  the  thickly  settled 
or  industrially  important  parts  of  the  country. 
For  the  greater  part  of  the  country  an  intennediate 
scale  of  1:125000,  or  about  two  miles  to  one  inch, 
is  employed.  A tliird  and  still  smaller  scale  of 
1:250CX)0,  or  about  four  miles  to  one  inch,  has 
i>een  used  in  tlie  desert  regions  of  the  far  West. 
A few  special  maps  on  larger  scales  are  made  of 
limited  areas  in  mining  districts.  The  sheets  on 
the  largest  scale  cover  15'  of  latitude  by  15'  of 
longitude;  those  on  the  intermediate  scale,  30'  of 
latitude  by  30'  of  longitude;  and  those  on  the 
smallest  scale.  1®  of  latitude  by  1®  of  longitude. 

The  features  shown  on  this  map  may,  for  con- 
venience, be  classed  in  three  groups:  (1)  water, 
Brnl  - 'i'  a iji'Bdfi 


streams,  canals,  swiimps,  etc.;  (2)  relief,  including 
mountains,  hills,  valleys,  cliffs,  etc.;  (3)  culture, 
i.  e.,  works  (d  man,  such  as  towns,  cities,  roads, 
railroads,  boundarie.«,  etc.  The  conventional  signs 
used  for  these  features  are  grouped  below.  Varia- 
tions appear  in  sotne  maps  of  earlier  dales. 

All  water  features  are  shown  in  blue,  the  smaller 
streams  and  canals  in  full  blue  lines,  and  the  larger 
streams,  lakes,  and  the  sea  by  blue  water-lining. 
Certain  streams,  however,  which  flow  during  only 
a part  of  the  year,  their  beds  being  dry  at  otlier 


times,  are  shown,  not  by’ lull  lines,  but  by  lines  of 
dots  ami  dashes.  Pondi  wliich  are  dry  during  a 
part  of  tlie  year  are  al  own  by  oblique  parallel 
lines.  Salt-water  ma«h< « are  shown  by  horizontal 
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broken  horizontal  lines. 
Kelief  is  shown  by 
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i.'ontour  linos  in  brown. 


Each  contour  passes  thjough  points  which  have 
the  same  altitude.  One 
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the  ground  will  go  neifior  uiihill  nor  downhill, 
but  on  a level.  By  tlvi 
are  the  shapes  of  the  _ 
shown,  but  also  the  el^ti 


use  of  contours  not  only 
tins,  hills,  and  mountains 
ations.  The  line  of  the 


seacoast  itself  is  a contoi  r line,  the  datum  or  zero 


sea  level.  The  contour 
sea  level  is  the  line  tliat 
he  sea  were  to  rise  or  the 
,ch  a line  runs  back  up 


the  valleys  and  forward'^around  the  points  of  bills 
and  spin's.  On  a gentl^slope  this  contour  line  is 
far  from  the  present  cOSst  line,  while  on  a steep 
slope  it  is  near  it.  Thus  a succession  of  these  con- 
tour lines  far  apart  onftlie  map  indicates  a gentle 
slope;  if  close  together,  k steep  slope;  and  if  the 
contours  mn  together  in  lone  Hue,  as  if  each  were 
vertically  under  the  one]  above  it,  they  indicate  a 
cliff.  In  many  parts  of  me  counti’v  are  depressions 
or  hollows  with  no' outlet',  'I'lie  contoura  of  course 
surround  these,  just  as  th‘“y  surround  lulls.  Those 
small  hollows  kuown  as  sinks  are  usually  indicated 
by  hachures,  or  short  daAlie.>;.  on  tlie  inside  of  the 
curve.  The  contour  in^^rval,  or  tiie  vertical  dis- 
tance in  feet  between  contour  and  the  next,  is 
stated  at  the  bottom  of  jfch  map.  This  interval 

nf  ihe 


mapped;  in  a flat  counti  it  may  be  as  small  as  10 
feet ; in  a mountainous  it  may  be  200  feet. 

Certain  contours,  usually  every  filth  one,  are 
accompanied  Ity  figures  itating  elevation  above  sea 
level.  The  heights  of  many  definite  points,  such 
as  road  corners,  railroad  ^crossings,  railroad  stations, 
summit.-i.  water  surfaces, |triangulution  stations,  and 
bench  marks,  are  also  gi^zen.  The  figures  in  each 
case  are  placed  close  to  the  point  to  which  they 
apply,  and  express  the  elevation  to  the  nearest  foot 
only.  The  exact  elevalions  of  bench  marks  and 


their  descriptions,  as  well  as  the  descriptions  and 
geodetic  coordinates  of  triaugulation  stations,  are 
published  in  the  annual  reports  and  bulletins  of 
the  Survey.  The  publications  pertaining  to  speci- 
fied localities  may  be  had  on  application. 

The  works  of  man  are  shown  in  black,  in  which 
color  all  lettering  also  is  printed.  Boundaries, 
such  as  State,  county,  city,  land-grant,  reservation, 
etc.,  are  shown  by  broken  lines  of  different  kinds 
and  weights.  Cities  are  indicated  by  black  blocks, 
repi'csenting  the  built-up  portions,  and  country 
liouses  by  small  black  squajes.  Koads  are  shown 
by  fine  double  lines  (full  for  the  better  roads,  dot- 
ted for  the  inferior  ones),  trails  liy  single  dotted 
lines,  and  railroads  by  full  black  lines  with  cross 
lines.  Other  cultural  features  are  represented  by 
conventions  which  are  easily  understood. 

The  sheets  composing  the  topographic  atlas  are 
designated  by  the  name  of  a principal  town  or  of 
some  prominent  natural  feature  within  the  district, 
and  the  names  of  adjoining  published  sheets  are 
printed  on  the  margins.  The  sheets  are  sold  at 
five  cents  each  when  fewer  than  100  copies  are  pur- 
chased, but  when  they  are  ordered  in  lots  of  100 
or  more  copies,  whether  of  the  same  sheet  or  of 
different  sheets,  the  price  is  tliree  cents  each. 

The  topographic  map  is  the  base  on  which  the 
facts  of  geology  and  the  mineral  resources  of  a 
quadrangle  are  represented.  The  topographic  and 
geologic  maps  of  a quadrangle  are  finally  bound 
together,  accompanied  by  a description  of  the  dis- 
trict, to  form  a folio  of  the  Geologic  Atlas  of  the 
United  States.  The  folios  are  sold  at  twenty-five 
cents  each,  except  such  as  are  unusually  compre- 
hensive, which  arc  priced  accordingly. 

ATU>li«Nttiriiis  for  the  sopHnite  topugraphit:  inaus 
or  for  folios  of  the  Geolb^O  Atlas  shou^  be 
accompanied  by  the  cash  or  by  post-office  mon^y 
order  (not  postage  stump.-*),  and  should  be  a<ddreesed 
to — 

THE  DniECTOK. 

United  Staten  Geological  Survey, 

Washington,  I).  C. 

July,  1905. 
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their  descriptions,  as  well  as  the  descriptions  and 
geodetic  coordinates  of  triangulation  stations,  are 
published  in  the  annual  reports  and  bulletins  of 
the  Survey.  The  publications  pertaining  to  speci- 
fied localities  may  be  had  on  application. 

The  works  of  man  are  shown  in  black,  in  which 
color  all  lettering  also  is  printed.  Boundaries, 
such  as  State,  county,  city,  land-grant,  reservation, 
etc.,  are  shown  by  broken  lines  of  different  kinds 
and  weights.  Cities  are  indicated  by  black  blocks, 
representing  the  built-up  portions,  and  country 
houses  by  small  black  squares.  Roads  are  shown 
by  fine  double  lines  (full  for  the  better  roads,  dot- 
ted for  the  inferior  ones),  trails  by  single  dotted 
lines,  and  railroads  by  full  black  lines  with  cross 
lines.  Other  cultural  features  are  represented  by 
conventions  which  are  easily  understood. 

The  sheets  composing  the  topographic  atlas  are 
designated  by  the  name  of  a principal  town  or  of 
some  prominent  natural  feature  within  the  district, 
and  the  names  of  adjoining  published  sheets  are 
printed  on  the  margins.  The  sheets  are  sold  at 
five  cents  each  when  fewer  than  100  copies  are  pur- 
chased, but  when  they  are  ordered  in  lots  of  100 
or  more  e4>pies,  whether  of  the  same  sheet  or  of 
different  sheets,  the  price  is  three  cents  each. 

The  topographic  map  is  the  base  on  which  the 
facts  of  geology  and  the  mineral  resources  of  a 
quadrangle  are  represented-.  The  topographic  and 
geologic  maps  of  a quadrangle  are  finally  bound 
together,  accompanied  by  a description  of  the  dis- 
trict, to  form  a folio  of  the  Geologic  Atlas  of  the 
United  States.  The  folios  are  sold  at  twenty-five 
cents  each,  except  such  as  are  unusually  compre- 
hensive, which  are  priced  accordingly. 

Applications  for  ti  e separate  topographic  maps 
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